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Abstract

Background:

Uncontrolled hypertension is a significant global public health issue, where it remains a
leading cause of cardiovascular diseases, stroke, and premature death. Various factors have

been linked to uncontrolled hypertension.

Objective: The aim of this study was to assess the magnitude of uncontrolled hypertension
and associated factors among adult hypertensive patients on follow-up at public hospitals in

Addis Ababa, Ethiopia.

Methods: A hospital-based cross-sectional study was conducted among 600 hypertensive
patients at selected hospitals from January 1 to January 31, 2025. A systematic random
sampling technique was used to select the study participants. Data was collected through
face-to-face interviews and reviewing patients’ charts. Bivariable and multivariable logistic
regression analyses were performed to identify factors associated with uncontrolled

hypertension

Result: The prevalence of uncontrolled hypertension among hypertensive patients at public
hospitals in Addis Ababa was 58.3% (95% CI = 54.34%, 61.6%). After adjusted analysis, the
presence of comorbidity (AOR = 2.38, 95% CI: 1.34, 4.96), being overweight (AOR = 2.52,
95% CI: 1.96, 6.24), non-adherence to anti-hypertensive medication (AOR = 6.31, 95% CI:
3.76, 9.44) and taking three or more anti-hypertensive medications (AOR = 2.21, 95% CI:

1.21, 7.63) were factors associated with uncontrolled hypertension.

Conclusion: This study reveals a high prevalence of uncontrolled hypertension, influenced
by factors like medication adherence, comorbidities, overweight status, and taking three or
more antihypertensive medications. Healthcare providers should prioritize improving
medication adherence, managing comorbidities, and offering personalized interventions,
especially for those on multiple medications. Enhanced patient education and better

healthcare access are also recommended.

Keyword: Uncontrolled hypertension, antihypertensive medication adherence, comorbidities,

overweight, Ethiopia, cardiovascular risk factors

Addis Ababa March, 2025



Acknowledgement

I want to thank the Almighty God first and foremost for allowing me to complete this work. I
would like to express my sincere appreciation to the School of medicine College of Health
Science st. Paul’s hospital millennium medical college for all the opportunities I've been
given. Next, I'd like to extend my sincere gratitude to my advisers Fufa Hunduma, MD, PhD
candidate, Assistant Professor of field epidemiology and Subah Abderehim, MD, MA,
MSPM, Hon. Assistant Professor in Family Medicine, for their prompt feedback and support
throughout the entire development of this research work, starting with topic selection. Last

but not least, I want to express my gratitude to my colleagues for their insightful advice.

Addis Ababa March, 2025



[Table of Content]
ABSTRACT ...cooueercniinneennsnnensnecssnessssescsssecsssneens ERROR! BOOKMARK NOT DEFINED.
ACKNOWLEDGEMENT .....iiiniinniicnsnnnssnensssnncsssnssssnssssssssssssssssssssssssssssssssssssssassssasssss 1
[TABLE OF CONTENT L...uuuiiniiiiinuinsnensnnsnensaecssnnssncsssesssesssnssssesssesssssssassssesssssssassssessasens 3
LIST OF TABLES ....cooutiiiitiinninnnneniniecsssnssssnessssnscssssssssssesssssssassssssssssssssssssssssssssssassssasssss 5
LIST OF FIGURES .....uuooniiniinrinsninnnennecsenssncssunsssesssssssssssssssssessessssssssssssesssssssassssesssssssass 5
ABBREVIATIONS AND ACRONYMS cuuuiiiiiinssniecssnncssanecssneessanccsssesssssssssssssssssssssassssasssss 6
1. INTRODUCTION ...cciiiiuiiissnnnssnenssanecssanssssnecsssnssssasssssnssssassssssssssssssssssssssssssssssssssssssssssssas 1
1.1. Background of StUAY ........ceeiiiiiiiiiiiie e e 1
1.2. Statement of the Problem ...........coceiiiiiiiiiiiiii e 3
1.3, Significance Of STUAY ......eeviiiiiiiiiiiiiie et ee e et e e e e s et re e e e s e e s esneee 4
2. LITERATURE REVIEW ......iinniinnennniensnesssnnssseesssssssssssssssssssssssssssssssssssssss 5
2.1 Prevalence of Uncontrolled Hypertension .............ceocueieeiiiiieeeiiiie e 5
2.2 Factors associated with Uncontrolled Hypertension ............ccoeccceeeeeriieeeiiieeesniieeeeee 7
3. OBJECTIVES OF THE STUDY ...ccoovinrinieessuncsenssnssnssssessanessessssesssssssassssssssssssssssssssans 9
GIMETHODS .....uuuiiiiiinntinnniensneisaeccssneesssasssssnessssssssssssssssessssssssassssssssssassssssssssssssssasssssses 10
4.1, StUAY SEUANEZ ..ttt ettt et e e st e s et e et e e e s 10
4.2. Study Design and Period ..........cc.eeeiiiiiiiiiniiit ittt 10
4.3. Source and study pOPUIALION ........oeiiiiiiiiiiiie e e 10
4.3.1. SOUTICE POPULALION ...uvvireieiitieeieiie ettt ettt et ettt st s et e e et e e enbeenre e 10
4.3.2. Study POPUIALION ...cevviiiiiiiiiiietiee e s 10
4.3.3. INCIUSION CIILETIA w.ecuvevirienriiiieee ettt e s e s e e 10
4.3.4. EXCIUSION CTILETIA ..cuveviirieeriiiiieee ettt s st e s e e 11
4.4. Sample $ize Determination........c.eeeiieuiiereiiiie et ee ettt e et e e seee e 11
4.5. SamPling ProCeAUIES .......c..eiiiiiiiieiiieee ettt et et e e e e 12
4.6. Data Collection Procedures ...........ccoouieeiiiiiiiiriiiiiiiieeeeece et 12
4.7, StUAY Variables. ......cueiiiiiiiiiie ettt e e e 13
4.8. Operational Definition ...........coccieiiiiiiiiiiiiiit et 13
4.9.Data quality ManagemENL........ccccueteiiimteeeiniieeeeniteeeeeitteeeeireeeestbeeessibeeeenabeeeeearaeens 16
Addis Ababa March, 2025



4.9. Data Management and Data Analysis Procedures.........ccoeceeeeiviiiiiiiiiieeeeiee e, 16
4.10. Ethical ConsSideration ..........c.cueerueeerieeiieeeiiee ettt ettt 17
4.11. Dissemination of RESUILS.......c..coruiiiiiiiiiiiiiiciice e 17
S RESULTS cuuiiiiiienninsinsnensnecssesssecsssessssssssssssssssesssssssassssssssasssssssssssassssassassssasssssssssssns 18
5.1. Socio-demographic CharaCteriStICS .........ouureerruurieeeiiieeeeiiitee et e e et eeeeeeeeeeseeeeeeans 18
5.2. Clinical Characteristics of the Respondents.............ccccoeiuiiiieiiiiieniiiee e 19
5.3. Behavioural Practices of the Respondents .............occueiiiiiiiiiiiiiiie e 20
5.4. Prevalence of Uncontrolled Hypertension ..............ccueeeeiuiieeeiciiiieeniieeeeiieee e 21
5.5. Factors associated with uncontrolled hypertension .............ceeeceeeevrieeeeiiieeeniieeene 22
6. DISCUSSION ...ccoiiiininsininensnecssnnssecsssesssssssncssassssesssssssassssssssssssssssssssassssessassssasssssssssssns 25
6.1, DISCUSSION ..eeiniiiiiieeiiteeit ettt et ettt ettt et e ettt e sabeeeabeeesaneeeane s 25
6.2. Strength and Limitations of the Study ..........coocoiiiiiiiiiii e 27
6.3.Conclusion and Recommendation ..............coocueeeriiiniieeniiennieenieceeee st 27
REFERENCES.......cotiitiinitinninnnininecnnensissseesssssesssssssssssssssssssssssssssssssssassssssssssssassssssns 29
ANNEX ctiiitinitieinniniintienttenieeiisteisteessessssstsssssssssssssssssssssssssssssssssssssssssssasssssassssasssssase 37
Annex I: Information fOrmL..........ccooiiiiiiiiiiiiii e 37
Annex II: cOnSent fOrM ......coooiiiiiiiiiiiiiii et 38
Annex III: Questionnaire in English language............ccooviiiiiiiiiiniiniieeee, 39
Annex IV: Questionnaire in Amharic 1anguage............coocceeiiriiiiiniiiinniiiieeieceeeen 43

Addis Ababa March, 2025



LIST OF TABLES
Table 1 . Socio-demographic characteristics of adult hypertensive patients on follow-up in
public hospitals of Addis Ababa, Ethiopia, 2025(n = 600). ......ccoevoieiiniiiiiriiieeeeiieceeeen 18

Table 2 . Clinical characteristics of adult hypertensive patients on follow-up in public
hospitals of Addis Ababa, Ethiopia, 2025 (n = 600).......ccccccueeermiiiiiiiiiieiiice e 19
Table 3 . Behavioural practice-related variables of adult hypertensive patients on follow-up in
public hospitals of Addis Ababa, Ethiopia, 2025 (n = 600). .....ccccccceeeimniiieriiieeeiiieceeee, 20
Table 4 . Bivariate and multivariate logistic regression to identify factors associated with
uncontrolled hypertension among adult hypertensive patients on follow-up in public hospitals

of Addis Ababa, Ethiopia, 205(1 = 600). .....cceeeririiiiiiiiieee it ee e e siirreee e e e 22

LIST OF FIGURES

Figure 1 . Conceptual framework showing the associated factors with uncontrolled
0015 7S] 1 103 s SRR 8
Figure 2 . Magnitude of uncontrolled hypertension among adult hypertensive patients on

follow-up in public hospitals of Addis Ababa, Ethiopia, 2025 (n = 600)..........ccccvvveereerrrnns 21

Addis Ababa March, 2025



Abbreviations and Acronyms

ACC: American College of Cardiology

AHA: American Heart Association
BMI: Body Mass Index

BP: Blood Pressure

CVD: Cardiovascular Disease

DASH-Q: Dietary Approaches to Stop Hypertension Questionnaire
DBP: Diastolic Blood Pressure

ETB: Ethiopian Birr

GAD-7:  Generalized Anxiety Disorder 7-item
H-SCALE: Hypertension Self-Care Activity Level Effects
HK-LS: Hypertension Knowledge-Level Scale

HTN: Hypertension

LMICs: Low- and Middle-Income Countries

MD: Medical Doctor

NCD:  Noncommunicable Disease

OSSS-3: Oslo Social Support Scale

PHQ-9: Patient Health Questionnaire-9

PhD:  Doctor of Philosophy

RDDH: Ras Desta Damtew Hospital

SBP: Systolic Blood Pressure

SPHMMC: Saint Paul’s Hospital Millennium Medical College
SPSS:  Statistical Package for the Social Sciences

TBGH: Tirunesh Beijing General Hospital

USD:  United States Dollar

WHO: World Health Organization

Y12HMC: Yekatit 12 Hospital Medical Colleg

Addis Ababa

March, 2025



1. Introduction

1.1. Background of Study

Hypertension (HTN) is a common medical condition characterised by consistently elevated
blood pressure in the arteries. It significantly increases the risk of developing cardiovascular
diseases, including heart disease, stroke, and kidney failure, as well as other organ damage.
Hypertension is clinically defined as having a systolic blood pressure (SBP) of 140 mmHg or
greater, or a diastolic blood pressure (DBP) of 90 mmHg or greater, or taking medication for
hypertension. ' For all patients with hypertension without comorbidities, World Health
Organization(WHO) recommends a target blood pressure treatment goal of less than 140/90
mmHg. For Patients with Known Cardiovascular Disease (CVD) or those with conditions
like high CVD risk, diabetes mellitus, or chronic kidney disease the WHO suggests a target
SBP treatment goal of less than 130 mmHg.zThe American College of Cardiology (ACC) and
American Heart Association (AHA) guidelines recommend even lower thresholds for

diagnosis and treatment.’

Uncontrolled hypertension is defined as blood pressure that remains at or above 140/90
mmHg, and this category includes individuals who have not been diagnosed with
hypertension, as well as those who are diagnosed but are either not on treatment or whose
blood pressure remains uncontrolled despite treatment.” The condition is a significant public
health challenge globally, particularly in low- and middle-income countries (LMICs) like
Ethiopia, where access to adequate healthcare services and effective hypertension

management can be limited.

Globally, hypertension affects approximately 1.28 billion adults aged 30-79 years, with
nearly half of them unaware of their condition. About 78% of adults with hypertension live in
LMICs. Among adults aged 30-79 years with hypertension, an estimated 54% have been
diagnosed with hypertension, 42% are being treated for their hypertension, and 21% have had
their hypertension controlled. Treatment coverage tends to be higher in wealthier countries.
In low-income countries, only 26% of adults with hypertension were receiving treatment vs
58% in high-income countries. Globally, in 2019, more than half of all cardiovascular deaths
were attributable to high systolic blood pressure — including all deaths from hypertensive

heart disease, 53% of ischaemic heart disease deaths, and 53% of stroke deaths. In addition,



62% of deaths from chronic kidney disease are attributed to high systolic blood
pressure. Across the African continent, hypertension has reached epidemic proportions, with
an estimated prevalence of 46% among adults aged 25 and above. However, the control rates
are alarmingly low, with only about 7% of diagnosed cases achieving target blood pressure
levels. In sub-Saharan Africa, hypertension accounts for 20% to 25% of all adult deaths,

reflecting the severe impact of uncontrolled blood pressure in the region.?

In Ethiopia, the burden of hypertension is steadily increasing, particularly in urban areas.
According to the 2015 National Noncommunicable Diseases (NCD) STEPS Survey, the
national prevalence of hypertension was 16%, with a higher prevalence among urban
dwellers (22%) compared to rural populations (13%). The survey also highlighted that
hypertension becomes more prevalent with age, increasing from 10.6% in younger adults to
37.6% among older adults. There was no significant difference between men (15.7%) and
women (16.5%) or across income levels. Stage 2 hypertension (SBP >160 mmHg and/or
DBP >100 mmHg), which is more severe and often associated with greater risks, was found
in 4.4% of the population. In terms of regional differences, Addis Ababa had a hypertension
prevalence of 22.6%, second only to Gambella (24.6%), while Afar had the lowest
prevalence at 8%.* In terms of uncontrolled hypertension, a study conducted at Tikur
Anbessa Specialized Hospital in Addis Ababa found that 60.2% of hypertensive patients had
uncontrolled blood pressure despite being on treatment.” Another study at Saint Paul’s
Hospital, Millennium Medical College in Addis Ababa, reported that 52.1% of hypertensive
patients had uncontrolled blood pressure, and identified behavioral risk factors such as
alcohol consumption, smoking, and high salt intake as strongly associated with uncontrolled
hypertension. © Similarly a more recent study in Addis Ababa found that 66.2% of
hypertensive patients at public hospitals had uncontrolled hypertension. Factors such as age
>60 years, the presence of comorbidities, being overweight, non-adherence to
antihypertensive medication, failure to follow a low-salt diet, taking three or more
antihypertensive medications, and lack of physical exercise were identified as significant

contributors to uncontrolled hypertension.”

Numerous risk factors contribute to the development of hypertension, both globally and in
Ethiopia. According to the AHA and ACC, well-established risk factors for hypertension
include unhealthy lifestyle habits such as excessive sodium intake, physical inactivity,

obesity, and high alcohol consumption. Additionally, smoking, poor dietary choices (such as
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low fruit and vegetable intake), and high stress levels are major contributors. Non-modifiable
risk factors include age, family history, and certain underlying medical conditions like
diabetes and chronic kidney disease.® The WHO also underscores the role of environmental
and socioeconomic factors, such as urbanization, which increases exposure to risk factors like
processed foods and sedentary behavior, contributing to higher rates of hypertension in urban
populations globally. The growing prevalence of hypertension and uncontrolled hypertension
in LMICs, such as Ethiopia, is also compounded by healthcare system challenges, including
limited access to primary care services, lack of regular blood pressure monitoring, and

inadequate health education on the importance of medication adherence.’

In the specific Ethiopian context, similar risk factors have been identified. For example,
studie conducted at Saint Paul’s Hospital, Millennium Medical College, have shown that
lifestyle behaviors such as smoking, excessive alcohol consumption, and high salt intake are
closely associated with uncontrolled hypertension. Obesity, lack of physical activity, and low
health literacy are additional risk factors that exacerbate the problem in Ethiopian urban
settings. Poor adherence to anti-hypertensive treatment is also a common issue, with factors
such as low health literacy, limited healthcare access, and cultural beliefs contributing to poor
hypertension management outcomes. As a result, many patients either remain undiagnosed or
fail to achieve controlled blood pressure levels, putting them at higher risk for cardiovascular

events.”®
1.2. Statement of the Problem

Uncontrolled hypertension is a significant global public health issue, particularly in low- and
middle-income countries, where it remains a leading cause of cardiovascular diseases, stroke,
and premature death. In Ethiopia, 51% of hypertensive patients have uncontrolled blood

pressure.9

The consequences of uncontrolled hypertension are dire, leading to increased risks of stroke,
heart attack, kidney disease, heart failure, and premature death.'%!" In Ethiopia, the rising
prevalence of these complications is placing a tremendous burden on the healthcare system,
leading to escalating costs, loss of productivity, and a reduction in the quality of life for
many.'>*"® The Ethiopian government, in response, has developed policies to integrate
hypertension management into primary healthcare, with an emphasis on early detection,

prevention, and access to medications, in collaboration with global partners like the World
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Health Organization (WHO).'*"'>-'® Despite these efforts, challenges such as inadequate
healthcare infrastructure, low health literacy, and limited access to medications continue to

- 17
impede progress.

Various factors have been linked to uncontrolled hypertension, including older age, male
gender, rural residency, low educational levels, smoking, alcohol consumption, khat chewing,
excessive salt intake, and comorbidities like diabetes. %2 However, many of these studies
have focused on single medical facilities and have not thoroughly examined the effects of
other conditions, such as number of medications used, source of medication, number of

followup visits, and duration of hypertension were not properly explored.
1.3. Significance of Study

Researching the prevalence of uncontrolled hypertension and its associated factors can
inform targeted interventions, guide healthcare policies, and improve patient outcomes,
ultimately reducing healthcare costs. This study aims to provide critical insights for
developing effective, context-specific healthcare strategies in Ethiopia, benefiting key
stakeholders such as healthcare practitioners, local policymakers, and researchers in their

efforts to enhance hypertension management and prevention.
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2. Literature Review

2.1 Prevalence of Uncontrolled Hypertension

Hypertension represents a global health crisis, affecting approximately 1.4 billion adults
worldwide.*' The prevalence of hypertension is similar across income-level groups, with rates
slightly higher in low-income countries (34%) compared to high-income countries (32%).
However, regional variability is significant, ranging from 28% in the WHO Western Pacific
Region to 38% in the Eastern Mediterranean Region. Globally, hypertension affects 34% of
males and 32% of females, with women under 50 showing lower prevalence than men, while
both genders aged 50-79 have equivalent rates (49%). From 1990 to 2019, the global
prevalence of hypertension increased marginally from 32% to 33%, despite a decline in high-
income countries. While treatment coverage is higher in wealthier nations (58% in high-
income vs. 26% in low-income countries), only about 54% of those diagnosed receive
treatment, and just 21% have controlled hypertension. Uncontrolled hypertension is prevalent
among nearly 30% of undiagnosed individuals and has shown only a slight decline globally
from 29% in 2010 to 26% in 2019. Hypertension remains a leading risk factor for mortality,
contributing to over 10 million deaths in 2019, particularly affecting those under 70 in
LMICs, where high blood pressure accounts for 80% of related fatalities.” Hypertension
control in the U.S. adult population has improved over time, with variations based on
demographic and socioeconomic factors. From 2009-2012, NHANES data indicated control
rates among treated hypertensive adults at 69.5% for men and 68.5% for women, while
overall control in adults with hypertension was 49.3% for men and 55.2% for women.
Control rates were higher in women (55.3%) than men (38.0%), in whites (41.3%) versus
Black (31.1%) and Hispanic (23.6%) men, and in older adults (50.5% in those aged >60)
compared to younger adults (34.4% in those aged 18-39). Socioeconomic status also
influenced control, with 43.2% of adults above 400% of the poverty line achieving control
compared to 30.2% of those below. Structured BP management programs, especially those
with goal-oriented approaches and free medication, have been shown to increase control rates
in healthcare settings.” In Europe, studies show that about 30% to 45% of individuals with

hypertension remain uncontrolled.”

A study published in The BMJ examined the prevalence, awareness, treatment, and control of

hypertension in China from 2004 to 2018, using data from six rounds of the China Chronic
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Disease and Risk Factor Surveillance survey. Findings revealed that hypertension prevalence
initially rose from 20.8% in 2004 to 29.6% in 2010 before decreasing to 24.7% by 2018.
Higher prevalence was observed in rural areas, particularly among women with lower
education levels. Although rates of awareness (38.3%), treatment (34.6%), and control
(12.0%) improved over time, they remained low, with urban areas achieving slightly better

. . . . . . 23
control yet rural regions seeing greater improvements in diagnosis and treatment.

A 2024 systematic review and meta-analysis done in Sub-Saharan Africa between 2014 and
2023 shows the prevalence of uncontrolled hypertension to be 50.29%, with significant with
factors such as older age, extended duration of diagnosis, physical inactivity, khat chewing,

and habitual coffee consumption.24

A 2020 systematic review and meta-analysis investigated the prevalence of uncontrolled
hypertension in Ethiopia, synthesizing data from 13 institution-based studies conducted
between 2014 and 2019. The analysis revealed a pooled prevalence of uncontrolled
hypertension of 48, with the highest rates observed in 2016 (63%) and 2015 (59%).% Another
systematic review and meta-analysis conducted in Ethiopia estimated prevalence of
uncontrolled HTN to be 51%. Diabetes mellitus was the most significant factor associated
with uncontrolled HTN.?® Another study, conducted in 2022, using a cross-sectional method
to assess the prevalence and factors associated with uncontrolled hypertension at Saint Paul’s
Hospital in Addis Ababa. revealed that 52.1% of hypertensive patients experienced
uncontrolled hypertension. The odds of uncontrolled hypertension were significantly higher
for alcoholics, smokers, and those with high salt intake. Illiterate individuals and the obese
had increased prevalence. Conversely, urban residents, individuals who engaged in physical

activity, and those who were overweight had lower odds of uncontrolled hypertension.6

In a cross-sectional study done at Tikur Anbessa Specialized Hospital 60.2% of patients have
uncontrolled blood pressure. The mean age of participants was 55.5 years; 50.9% were male,
and 7.6% were active smokers. More than half (56.0%) were overweight or obese, with
common comorbidities including diabetes (48.0%), dyslipidemia (50.9%), and chronic
kidney disease (56.1%). Key factors associated with poor blood pressure control included
advancing age, higher household income, physical inactivity, and chronic kidney disease,
while home blood pressure monitoring was linked to improved control.” A hospital-based
cross-sectional study conducted in Eastern Ethiopia found that 48% of participants had

uncontrolled hypertension. Significant risk factors included being male, age >55 years, non-
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adherence to medication, low diet quality, physical inactivity, and having comorbidities.”” A
cross-sectional study conducted at three public hospitals in Addis Ababa found that 66.2% of
hypertensive patients had uncontrolled blood pressure. The mean age of participants was 56.3
years, with 52.7% being female. Around 41.9% are normal weight, 39% were overweight and
51.7% have comorbidity. Key factors associated with poor blood pressure control included
age >60 years, the presence of comorbidities, being overweight, non-adherence to
antihypertensive medication, failure to follow a low-salt diet, taking three or more

antihypertensive medications, and lack of physical exercise.’
2.2 Factors associated with Uncontrolled Hypertension

Several factors contribute to the problem of uncontrolled hypertension, encompassing
biological, environmental, and behavioral dimensions. The likelihood of uncontrolled
hypertension is influenced by various risk factors, including demographic, behavioral, and
socioeconomic determinants.”® Age is a significant risk factor, with older adults more likely
to experience uncontrolled hypertension due to physiological changes and comorbidities.”
Obesity, characterized by increased body mass index (BMI), is another critical determinant,
as excess weight can lead to higher blood pressure levels.”® Sedentary lifestyles and low

levels of physical activity are common among hypertensive patients, exacerbating the risk of

uncontrolled hypertension.”®

The WHO highlights that insufficient physical activity, along with high sodium intake and
low consumption of fruits and vegetables, significantly contributes to the development of
hypertension.” A study conducted in Addis Ababa found that dietary habits, particularly high
sodium intake, were prevalent among hypertensive patients, which further complicates blood
pressure management. > Social determinants also play a crucial role in hypertension
management. Socioeconomic status, education, and healthcare access significantly influence
the ability of individuals to manage their hypertension effectively. Research shows that
patients from lower-income backgrounds often encounter barriers to accessing regular
medical care, which exacerbates the challenges associated with uncontrolled

. 31,32,33
hypertension.”

Furthermore, misconceptions about hypertension and its treatment can
lead to underestimating health risks, resulting in poor adherence to treatment regimens. The
CDC reports that awareness and education about hypertension are crucial for effective

. e . . . .. .. . . 34
management, as many individuals remain unaware of their condition or its implications.
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While existing research has highlighted the prevalence and risk factors for hypertension in
Ethiopia, there remains a significant gap in data specific to uncontrolled hypertension,
particularly in urban public hospital settings. Several factors associated with uncontrolled
hypertension in previous studies include being male, advanced age, rural residence, low
educational level, family history of hypertension, smoking, khat chewing, alcohol
consumption, excessive salt consumption, lack of physical activity, poor weight control, and
diabetes. Most of these studies were conducted in a single hospital.28 Role of number of
medications used, source of medication, number of followup visits, dyslipidemia and duration
of hypertension were not properly explored. In addition, those identified factors were
inconsistently reported across all studies. This study aims to address that gap by examining
the prevalence of uncontrolled hypertension and its associated factors among adult

hypertensive patients on follow-up at selected public hospitals in Addis Ababa.

Behavioral and Lifestyle Factors:
® Physical activity
® Dietary habits (e.g., salt intake)
® Smoking
Clinical Factors: ® Alcohol consumption
® Khat chewing
e Comorbidities (e.g.,
diabetes, kidney
disease) Health System Factors:
: E/lo;idyigfizsnmdex e source of health
adherence ﬂ Uncontrolled Hypertension | qum| service coverage
e Frequency of
e Number of follow-ups
medications used
e Duration of
hypertension
e  Family history of
hypertension Sociodemographic Factors:
e Duration of
hypertension * Age
¢ Education level
e Employment status
e Residence (urban/rural)
e Sex
¢ Marital status
e Income

Figure 1. Conceptual framework showing the associated factors with uncontrolled
hypertension
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3. Objectives of the Study

General Objective:

To assess the prevalence of uncontrolled hypertension and identify associated factors among
adult hypertensive patients on follow-up at selected public hospitals in Addis Ababa,
Ethiopia, 2025.

Specific Objectives:

» To determine the prevalence of uncontrolled hypertension among adult hypertensive
patients on follow-up.
» To identify associated factors with uncontrolled hypertension among adult

hypertensive patients.
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4.Methods

4.1. Study Setting

The study was conducted in three randomly selected public hospitals in Addis Ababa, which
are Tirunesh Beijing General Hospital( TBGH), Ras Desta Damtew HospitalRDDH), and
Yekatit 12 Hospital Medical College(Y12HMC).

RDDH has a total of 166 beds with six inpatient wards and 19 outpatient departments. It
provides medical services for an estimated 4 million people. ¥ YI2HMC serves a vast
catchment area with an estimated population of over 5 million. On average, the hospital
accommodates between 200 to 250 patients daily through its outpatient department across six
units.”® TBGH was named after a famous Ethiopian Olympic gold medallist Tirunesh Dibaba
during Beijing Olympics (China) and the Hospital is found in Akaki-Kaliti sub-city, Addis
Ababa, Ethiopia. The Hospital serves about 2 million people.3 !

4.2. Study Design and period

A Multi-Centered Institution Based, Cross-Sectional Study was conducted from January 1 to

January 31, 2025.
4.3. Source and study population
4.3.1. Source population

The source population were all adult hypertensive patients receiving follow-up care at public

hospitals in Addis Ababa from January 1 to January 31, 2025.
4.3.2. Study population

All hypertensive patients who were on treatment and follow up at this three public hospitals

(TBGH, RDDH & Y12HMC) from January 1 to January 31, 2025.

4.3.3. Inclusion criteria

Addis Ababa March, 2025
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All whose age >18yrs, with a confirmed diagnosis of hypertension and who were on
treatment and follow up for at least for 6 months at these three public hospitals (TBGH,
RDDH & Y 12HMC) during the study period were included.

4.3.4. Exclusion criteria

Individuals with secondary hypertension, those who were pregnant or those who had

cognitive impairment were excluded.
4.4. Sample size Determination

A single population proportion formula was used to determine the required sample size for
the primary objective. The assumptions used to calculate the sample size is: 95% level of
confidence interval (Z o/2 = 1.96), 5% margin of error. Published data in Ethiopia depicted

the prevalence of uncontrolled hypertension to be 51%.”
Where: n=(Z_(a/2?2*p * (1 -p))/d?

¢ n =sample size

e 7 =7-score (1.96 for a 95% confidence level)

e p = estimated proportion of uncontrolled hypertension (based on previous studies, we
will use 0.51 for Ethiopia)®’

¢ d =margin of error (0.05)

Plugging in the values, we have:

1.96%% 0.51(1-0.51)

0.052 =334

To calculate sample size for the secondary objective we used two population proportion

formula.
The formula for calculating the sample size is:
n=((Z_(a/2) * NP1 * (1 - P1) + P2 * (1 - P2)))*2) / (P1 - P2)"2

Where:
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- n = sample size per group
Z.»= 1s the Z-score for the desired confidence level
- P1 and P2=are proportions in the two groups

The sample size obtained from the secondary objective was 194 . Since the sample size for
the primary objective is larger than the secondary objective we used that; which is 384. And
by adding 10% non-response rate the sample size became 422. Then we multiplied the
sample size by 1.5 since we used multi staged sampling for the design effect so our final

sample size became 633.
4.5. Sampling Procedures

We used a two-stage cluster sampling method for this study. In the first stage, three out of
twelve public hospitals in Addis Ababa were randomly selected via a lottery method; these

were TBGH, RDDH, and Y12HMC.

In the second stage, We allocated the sample size proportionally across the selected hospitals,
based on each hospital's patient load. To estimate this distribution, we calculated the average
patient load at each hospital, using data from the past three months. Then Daily sample sizes

was proportionally assigned according to each hospital’s average number of eligible patients.

After reviewing the monthly patient flow, the average number of patients attending follow-up
per month across all hospitals was 1,288: TBGH (500), RDDH (288), and Y12HMC (500). A
proportional allocation method was used to distribute the adjusted sample size of 633 across
the hospitals: TBGH (246), RDDH (141), and Y12HMC (246). Systematic random sampling
was applied within each hospital for patient selection, with patient visits serving as the
sampling frame. The first case was chosen by lottery, followed by a sampling interval k of

approximately 2 to ensure unbiased selection.
4.6. Data Collection Procedures

The data were collected using an interviewer-administered structured questionnaire through
face-to-face interviews adapted from various studies.”'*** We used the hypertension self-

care Activity level effect (H-SCALE) questionnaire.40 The H-SCALE was preferred because
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it offers a more comprehensive and detailed evaluation of a patient’s status, as it includes
medication adherence, physical activity, smoking, salt intake, alcohol, and weight
management. By combining these different aspects, the H-SCALE paints a more complete
picture of a patient’s hypertension control as compared to relying solely on blood pressure
readings. The questionnaire was designed to gather information regarding socio-demographic
variables, patient clinical variables, and behavioral practice related variables. The internal
consistency of the H-SCALE questionnaire was tested in studies performed in Eastern
Ethiopia and was reported to be acceptable, with good to excellent values. The specific values
for each self-care domain were as follows: for medication adherence, 0.94; for a low-salt diet,
0.74; for physical activity adherence, 0.81; for weight management, 0.93; and for alcohol use,
0.92.%

4.7. Study Variables

Dependent Variable: uncontrolled hypertension.

Independent variables:

Socio-demographic variables: age, sex, marital status, educational level, monthly income

in Ethiopian Birr, residence status, and work status.

Patient clinical variables: included the presence of comorbidities, current BMI, family
history of hypertension, number of antihypertensive medications, duration of hypertension
diagnosis, duration of treatment, and type of comorbidity.

Behavioral practice and lifestyle factors: included adherence to antihypertensive
medications, adherence to salt restriction, nonadherence to weight management, non-
adherence to physical activity, non-adherence to alcohol abstinence, khat chewing, and non-
adherence to smoking abstinence.

Health System Factors: frequency of followup, frequency of BP checkup and source of

medication.

4.8. Operational Definition

Uncontrolled hypertension was defined as a patient’s systolic blood pressure >150 mmHg

and/or diastolic blood pressure > 90 mmHg for patients aged > 60 years old or systolic blood

pressure > 140 mmHg and/or diastolic blood pressure > 90 mmHg for all other patients
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aged < 60 years old who are on treatment, including patients with comorbidities.® Hyper
tensive patients were categorized as either uncontrolled or controlled based on whether they
met blood pressure targets as defined by the INC-8 guidelines.

Medical comorbidity: refers to a patient with hypertension who also has one or more other
medical disorders. These conditions can be acute or chronic, and they can impact each other,
sometimes in complex ways. Some of the comorbidities seen in a patient with hypertension

include the following: diabetes mellitus, chronic kidney disease, chronic obstructive
pulmonary disease, coronary artery disease, dyslipidemia, sleep apnea, depression and

anxiety, peripheral artery disease, atrial fibrillation, heart failure, previous stroke or transient

ischemic attack, cognitive dysfunction, aortic valve stenosis. 414243

The H-SCALE scoring method used to collect the data included the following variables.”"!

Medication adherence: Three items were used to assess the number of days in the preceding
week that an individual took blood pressure medication, took it at the same time every day,
and took the recommended dosage. Each item constituted 0—7 days as a response. Responses

were summed (range 0-21).4

Adherence to medication: participants who reported that they followed these three

recommendations on 7 out of 7 days (i.e., those who scored 21).

Non-adherence to medications: participants who reported that they didn’t follow these three

recommendations at any time during the 7 days (i.e., those who scored 0-20).

Physical activity: Physical activity was assessed by two items. 1. How many of the past
seven days did you perform at least 30 minutes of total physical activity? 2. How many of the
past seven days did you perform specific exercise activities (swimming, walking, or biking)
other than what you did around the house or as part of the work?.*!

Adherence to physical activity: Participants who responded four days or more for each of

1

two items or had a total score of 8 were considered physically active.’

Smoking: Smoking status was determined by one question: “how many cigarettes or cigars
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did you smoke in the last seven days, even if it was just one puff?”’” Respondents who reported

zero days of smoking were classified as nonsmokers. Everyone else was classified as a

smoker.*!

Salt intake: The H-SCALE has twelve items used to assess practices related to adherence to
a low-salt diet in the preceding 7 days. The items were modified to nine, as items 3, 7, and 11
are country-specific. Six items were negatively phrased, and the responses for these items
were reverse coded (responses were 0—7 days). Then, a mean score was calculated. A score of
6 or higher indicated that the participants followed a low-salt diet for 6 out of 7 days and

were considered salt restricted adherents.*'

Alcohol: Participants who reported not drinking any alcohol (tella, tej, katikalla, beer, and
others) in the last 7 days or who reported not drinking at all were considered abstainers. All
others were regarded as non-adherent. !

Weight management - Ten items were used to assess weight management activities under
taken in the previous 30 days through dietary practices and physical activity. The response
options ranged from strongly disagree (score = 1) to strongly agree (score = 5). Participants
who agreed or strongly agreed with all ten items (score >40) were classified as practicing
good weight management habits (weight management adherent)."!

Overweight and obesity: BMI was calculated and classified according to WHO guidelines.
Participants were classified as underweight if their BMI was < 18.5 kg/m2 , overweight if
their BMI was 25.0-29.99 kg/m2, and obese if their BMI was >30 kg/m2.%

Khat chewing was assessed with yes or no question and those who responded yes were

considered khat user.’

Social support was measured using Oslo Social Support Scale (OSSS-3) which contains three
items. The first item was rated on a 4-point Likert-type scale ranging from 1 to 4. The second
and the third items were rated on a 5-point Likert-type scale ranging from 1 to 5. The sum
score ranges from 3 to 14. The ranges from 12 to 14 in OSSS-3 were considered as strong
social support, 9 to 11 were considered as moderate social support, and 3 to 8 were poor

social support.28

Addis Ababa March, 2025



16

4.9.Data quality management

Before data collection the English questionnaire was translated into the local language,
Ambharic, and then back into English to ensure consistency. Before data collection, the
questionnaire was pretested on 5% of the total sample at Ras Desta Damtew Hospital to
determine the response rate, clarity, sequence, and consistency of the questionnaire. The
sequence of the tool was adjusted based on the results of the pretest. An inter-rater reliability
test was performed for nurses who were collecting the data using pilot testing, training, and
standardization. The data collectors were given two days of training on the study’s objective,
relevance, and confidentiality of information, respondents’ rights, informed consent, and

interview techniques. In addition, a practical interview demonstration was held in a classroom.

During data collection, the data collection and interviewing mechanism was strictly

supervised throughout the data collection period by the assigned supervisors and the principal
investigator. The questionnaires were checked for completeness and consistency at the site of
the data collection by the principal investigator.

During data entry and analysis, the collected data were coded and entered into Epilnfo 7.
The quality of the data was controlled through skipping patterns that must enter and reduce
transportation errors in Epilnfo 7. Finally, cleaning and analysis were performed using SPSS

version 25.

4.9. Data Management and Data Analysis Procedures

After checking for its completeness, the data was entered into Epinfo 7 and then exported to
SPSS version 25 for data analysis. Descriptive statistics were computed and summarized in
tables and graphs with frequencies, percentages, means, or standard deviations where
appropriate. In bivariable analysis, variables that had significant associations with the
dependent variables and a p-value of less than 0.2 were entered into the multivariable
analysis model. The multivariable analysis model, using the B coefficient and adjusted odds
ratio (AOR), was applied to identify associated factors for the dependent variables, and a
level of significance below 0.05 was considered to determine the association between
dependent and independent variables. The strength of the association between factors and the

dependent variables was determined using AOR with a 95% confidence level (CI).
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4.10. Ethical Consideration

Ethical clearance was obtained from the St. Paul’s Hospital Millennium Medical College
academic and Research Ethical Committee. Before interviewing participants, the purpose of
the study was explained in plain language until it was well understood, and informed consent
was obtained. During data collection, the study participants were informed that the

information collected would be kept confidential.

4.11. Dissemination of Results

The findings of this study will be submitted to the Department of Family Medicine, Saint
Paul's Hospital Millennium Medical College in Partial Fulfillment of the Requirements for
Specialty Certificate in Family Medicine. The outcome of this study will be presented and
disseminated to other concerned stakeholders through presentations in different professional
forums. Finally, the manuscript will be submitted to a reputable peer-reviewed journal for

possible publication.

Addis Ababa March, 2025



18

5. Results

5.1. Socio-demographic Characteristics

A total of 600 patients participated in the study, yielding a response rate of 94.8%. Over half

(55.3%) of the respondents were female. The average age of the participants was 58.32 years

(£ 12.41). More than half (66.5%) were under 60 years of age. The majority of respondents

(80.5%) were married. Regarding education, 102(17.0%) had no formal education, while

345(57.5%) had completed college or higher education. The majority of respondents (86.2%)

have monthly income of greater than 1000ETB (Table 1).

Table 1. Socio-demographic characteristics of adult hypertensive patients on follow-up

in public hospitals of Addis Ababa, Ethiopia, 2025(n = 600).

Variable Category Frequency (%)
Sex Female 332(55.3)
Male 268(44.7)
Age category <60 399(66.5)
>60 201(33.5)
Marital status Married 483(80.5)
Single 73(12.2)
Divorced 25(4.16)
Widowed 19(3.2)
Educational status No formal education 102(17.0)
Primary 84(14.0)
Secondary 69(11.5)
College and above 345(57.5)
Occupational status  Housewife 240(40.0)

Addis Ababa
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Government 153(25.5)
employee
Unemployed 63(10.5)
Retired 82(13.7)
Private business 50(8.3)
Other* 12(2.0)
Income category <500ETB 43(7.2)
501-1000ETB 40(6.7)
>1000ETB 517(86.2)

*Qthers: students, daily labourers

5.2. Clinical Characteristics of the Respondents

Nearly half of the respondents (46.0%) were underweight, followed by 41.5% who were
overweight. The mean BMI was 27.02 (+ 4.14) kg/m2. The mean weight was 79.4 (+ 12.46)
kilograms, and the mean height was 1.74 (+ 0.08) meters (Table 2).

Table 2. Clinical characteristics of adult hypertensive patients on follow-up in public

hospitals of Addis Ababa, Ethiopia, 2025 (n = 600).

Variable Category Frequency (%)
BMI Underweight 276(46.0)
Normal weight 24(4.0)
Overweight 249(41.5)
Obese 51(8.5)
Number of hypertensives medications | <2 medication 485(80.8)
Three or more 115(19.2)
<5 years 408(68.0)
Addis Ababa
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Duration of hypertension diagnosis

5-10 years 173(28.8)
>10 years 19(3.2)
Family history of hypertension Yes 326(54.3)
No 274(45.7)
Comorbidity status Yes 422(70.3)
No 178(29.7)

5.3. Behavioural Practices of the Respondents

Around 42.7% of the respondents did not adhere to their antihypertensive medication

regimen (e.g., missing doses, taking medications at incorrect times, or incorrect dosages). The

majority (55.7%) did not engage in regular or prescribed physical activity. Although, more

than three-quarters (77.3%) of the respondents follow the recommended low-salt or DASH

diets (Table 3).

Table 3. Behavioural practice-related variables of adult hypertensive patients on follow-

up in public hospitals of Addis Ababa, Ethiopia, 2025 (n = 600).

Variable Category Frequency (%)
Khat chewing Yes 28(4.7)
No 572(95.3)
Smoking status Yes 32(5.3)
No 568(94.7)
Alcohol drinking Yes 52(8.7)
No 548(91.3)
Medication adherence Adhere 344(57.3)
Not adhere 256(42.7)
Addis Ababa March, 2025
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Physical exercise adherence Adhere 266(44.3)
Not adhere 334(55.7)
Low salt diet Adhere 464(77.3)
Not adhere 136(22.7)
Weight management practices Adhere 196(32.7)
Not adhere 404(67.3)

5.4. Prevalence of Uncontrolled Hypertension

The prevalence of uncontrolled hypertension among adult hypertensive patients in public

hospitals of Addis Ababa was 58.3% (95% CI = 54.34%, 61.6%). The mean systolic blood

pressure (SBP) from three consecutive measurements was 156.24 (+ 16.4) mmHg, with a

maximum of 198.6 mmHg and a minimum of 108.3 mmHg. The average diastolic blood

pressure (DBP) from the same three measurements was 76.4 (+ 9.27) mmHg, with a

maximum of 103 mmHg and a minimum of 74.67 mmHg (Fig 2).

Magnitude of uncontrolled hypertension

controlled
hypertension

42%

m uncontrolled hypertension

uncontrolled
hypertension
58%

= controlled hypertension

Figure 2. Magnitude of uncontrolled hypertension among adult hypertensive patients on

follow-up in public hospitals of Addis Ababa, Ethiopia, 2025 (n = 600).
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5.5. Factors associated with uncontrolled hypertension

After adjusting for various factors, the analysis revealed that several factors were associated
with uncontrolled hypertension. These include the presence of comorbidities, overweight
status, non-adherence to antihypertensive medications and use of three or more

antihypertensive medications.

Patients with one or more co-morbid conditions had 2.38 times the odds of developing
uncontrolled hypertension compared to those without comorbidity (AOR = 2.38, 95% CI:
1.34, 4.96). Overweight hypertensive patients were 2.52 times more likely to experience

uncontrolled hypertension than those of normal weight (AOR = 2.52, 95% CI: 1.96, 6.24).

Those who did not adhere to their anti-hypertensive medications were 6.31 times more likely
to have uncontrolled hypertension compared to those who adhered to their medication
regimen (AOR = 6.31, 95% CI: 3.76, 9.44).Patients taking three or more anti-hypertensive
medications had 2.21 times the odds of developing uncontrolled hypertension compared to

those using one or two medications (AOR = 2.21, 95% CI: 1.21, 7.63) (Table 4).

Table 4. Bivariate and multivariate logistic regression to identify factors associated with
uncontrolled hypertension among adult hypertensive patients on follow-up in public

hospitals of Addis Ababa, Ethiopia, 205(n = 600).
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Variable Category | Uncontrolled COR p-value [ AOR p-value
hypertension 95% (95 %
Yes (%) | No (%) Cl) CI)
Sex Male 200(33.3) | 68(11.3 1.67(0.8 | 0.094 1.67 0.889
5,2.78) (0.87,
2.45)
Female 212(35.3) | 120 1 1
(20.0)
Comorbidit | Yes 280(46.7) | 142 0.9 <0.001 2.38(1.3 | 0.006
y (23.7) (2.45, 4, 4.96)
5.88)
No 122(20.3) | 56(9.3) 1 1
Khat Yes 20(33.3) | 8(1.3) 1.38(0.8 | 0.086 2.69 0.634
chewing 3, (0.70,
11.44) 8.97)
No 369(61.5) | 203 1 1
(33.8)
Age <60 years | 227(37.8) | 172 1 1
category (28.7)
>60 years | 133 68 (11.3) | 0.67(2.0 | <0.001 2.88 0.781
(22.2) 6, 6.00) (1.37,
6.04)
Educational | No formal | 86 (14.3) | 16 (2.67) | 1.57(1.7 | <0.001 0.67 0.862
status education 86.41) (0.45,
2.66)
Primary 55(9.17) 129 (9.1) 1.80(0.9 | 0.075 0.77(0.3 | 0.432
4,2.82) 8, 1.63)
Secondary | 36 (6.0) 33(5.5) 3.14(1.7 | 0.045 1.45(0.2 | 0.355
2,4.56) 7, 4.65)
College 267 78(13.0) |1 1
and above | (44.5)
BMI Normal 16 (2.7) 8(1.3) 1 1
category weight
Overweig | 141(23.5) | 108 1.53(2.6 | 0.004 2.52(1.9 | 0.018
ht (18.0) 0, 8.45) 6, 6.24)
Obese 34 (5.7) 17 (2.83) |3.41 0.034 1.65(0.7 | 0.230
(1.76, 6, 4.55)
5.09)
Underwei | 247(41.2) | 29 (4.8) 0.23(0.2 | 0.893 2.66 0.567
ght 1, 3.89) (0.63,
12.34)
Medication | Yes 234(39.0) | 110 (18.3 |1 1
adherence | No 163(27.17 1 93 (15.5 | 1.21(3.7 | <0.001 6.31 0.001
) 7,9.76) (3.76,
9.44)
Low-salt Yes 402 62 (10.3) |1 1
diet (67.0)
Addis Ababa March, 2025




adherence | No 104(17.3) | 32(5.3) 2.0(1.56 | 0.040 2.47(1.2 1 0.176
, 2.88) 3,6.47)
Weight Yes 126 70(11.7) |1 1
manageme (21.0)
nt No 224(37.3) | 180(30.0) | 1.5(1.23 | 0.042 2.45 0.045
2.77) (0.66,
4.22)
Number of | <two 269 216(36.0) | 1 1
anti- (44.8)
hypertensiv | > three 76(12.7) |39 (6.5) 1.56 0.001 2.21(1.2 1 0.031
es (2.58, 1,7.63
11.09)
Physical Adhere 117 149 1 1
exercise (19.5) (24.8)
Not 225(37.5) | 109(18.2) | 2.63(4.4 | 0.001 2.44(1.6 | 0.118
adhere 2 6.18) 9, 4.39)
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6. Discussion

6.1. Discussion

The findings from this study highlight a significant issue regarding the management of
hypertension, with nearly two-thirds of hypertensive patients on antihypertensive treatment
experiencing uncontrolled hypertension. This suggests a serious gap in the effective control
of blood pressure in individuals receiving treatment, which could lead to an increased risk of
cardiovascular diseases and other related complications. Factors such as the presence of
comorbidities, being overweight, non-adherence to prescribed antihypertensive medications,
and the use of three or more antihypertensive medications were identified as key contributors

to uncontrolled hypertension.

Approximately two-thirds of hypertensive patients undergoing antihypertensive treatment had
uncontrolled hypertension. This prevalence aligns with findings from studies conducted in six
Latin American countries (Argentina, Brazil, Chile, Colombia, Peru, and Uruguay) with a
rate of 62.4%,44 the Islamic Republic of Iran at 68.5%,45 India at 68.3%,46 the Republic of
Congo at 66%,"" Addis Ababa Health Centers at 69%,"® and Addis Ababa public hospitals at
66.2%," which also reported a high prevalence of uncontrolled hypertension. But our study
differs from the study done in Addis Ababa Health Centers® in that most of the patients were
in monotherapy; methyldopa being the most commonly used, and the study is done in a
health center level so the level of care is different. Although the study done in Addis Ababa
public hospitals7 is in similar setting like this study it differs in that most were >60 years of
age and the proportion of participants who were normal weight and obese is much higher

than this study.

On the other hand, other studies in Ethiopia have reported relatively lower rates of
uncontrolled hypertension. For instance, a study conducted at Mekelle, northern Ethiopia,
found a prevalence of uncontrolled hypertension of 48.6%.*° This is also lower than the
prevalence of 58.3% observed in our study, further reinforcing the possibility of regional
variation. The relatively lower prevalence in Mekelle could be due to one the participants
have lower proportion of medication non adherence compared to this study. Another is the
different healthcare delivery models or socioeconomic factors influencing the population’s

ability to access care and adhere to treatment regimens.
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Furthermore, a study conducted in Gonder, which is also located in northern Ethiopia, found
a prevalence of 37% for uncontrolled hypertension among hypertensive patients.”® Again, this

9 it could be due to

is lower than the study’s prevalence, and like the Mekelle study,
differences in patient characteristics, nutrition, community-based healthcare systems in
northern Ethiopia. In contrast, patients in Addis Ababa and other major cities might face
different challenges, including overcrowded health facilities, longer waiting times,
urbanization, processed foods and sedentary lifestyle, which could hinder effective blood

pressure control.

In this study, hypertensive patients with comorbidities were found to be 2.38 times more
likely to experience uncontrolled hypertension compared to those without comorbid
conditions. This observation aligns with findings from research conducted at Ayder
Comprehensive Specialized Hospital.21 One plausible explanation for this association is that
several chronic diseases can complicating the management of blood pressure. The concurrent
treatment of multiple conditions may hinder effective hypertension control, as managing

these comorbidities can interfere with the optimal regulation of blood pressure.54

In this study, overweight hypertensive patients were 2.52 times more likely to have
uncontrolled hypertension compared to those with a normal weight. This finding aligns with
research from the Republic of Congo,”' Ayder Comprehensive Specialized Hospital,*' and
Jimma University study.” The underlying explanation could be that excess weight increases
afterload and peripheral vascular resistance, contributing to higher triglyceride and
cholesterol levels, lower high-density lipoprotein (HDL) levels, and ultimately, poorly

controlled hypertension.”

Medication adherence plays a pivotal role in the effective management of hypertension. In
this study, 42.7% of hypertensive patients were not adhering to their prescribed
antihypertensive medications. This rate is notably higher than findings from the mekelle
study (26.4%),°* A potential explanation for this high rate of non-adherence may be the
burden of taking multiple medications and in this study up to 19% of patients are taking three
or more antihypertensive medications in addition 70.3% of patients have comorbidities for
which they also take medication adding to the pill burden, which can lead to pill fatigue, a
greater risk of side effects, and concerns about the costs involved.”® Furthermore, factors

such as low motivation, the perception of treatment ineffectiveness, inadequate
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communication between patients and healthcare providers, and higher out-of-pocket expenses
may contribute to this non-adherence.” Additional reasons might include the presence of
comorbidities, sociocultural barriers, financial constraints, and the complexity of the
medication regimen itself.>* The observed medication adherence rate in this study aligns with
findings from major global cities, including studies in Kenya (43.7%),” Riyadh, Saudi
Arabia (59.1%),°® Asmara, Eritrea (72.0%).”’

This study also found that hypertensive patients taking three or more antihypertensive
medications were 2.21 times more likely to have uncontrolled hypertension compared to
those taking one or two antihypertensive medications. This result aligns with findings from
nationwide studies in Thailand,”® Ghana,” and Ayder Comprehensive Specialized Hospital.60
This consistency may be explained by the fact that patients requiring three or more
medications likely struggle to manage their blood pressure with just one or two drugs, and

even with multiple medications, their hypertension remains poorly controlled.
6.2. Strength and Limitations of the Study

The strength of this study is it used primary data. But it has several limitations. Social
desirability bias may have affected self-reported behaviours such as smoking, alcohol
consumption, and Khat chewing, with participants potentially underreporting these activities.
Since most of the H-SCALE questions were self-reported, responses may have been
influenced by the desire to present themselves favourably. Recall bias is another limitation, as
participants' responses were based on memory, which could lead to inaccuracies.
Additionally, the cross-sectional study design limits the ability to establish causal

relationships, and the short study duration may also affect the findings.
6.3.Conclusion

This study highlights the high prevalence of uncontrolled hypertension, with several factors
such as medication adherence, comorbidities, overweight status, and using more than two

antihypertensive medications contributing to poor blood pressure control.
6.4. Recommendation

Given the limitations such as potential social desirability and recall bias, as well as the cross-

sectional design, future studies should employ more robust methodologies, including
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longitudinal designs and objective measurements, to establish causal relationships. It is
recommended that healthcare providers focus on improving medication adherence, address
comorbid conditions, and offer personalized interventions to manage the complexities of
hypertension, especially for those on multiple medications. Enhanced patient education and

improved access to healthcare could also help mitigate these challenges.
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Annex

Annex I: Information form

This information form is prepared for patients who are on follow up treatment at OPD at
Tirunesh Beijing General Hospital or Ras Desta Damtew Hospital or Yekatit 12 Hospital in
Addis Ababa who will be participating in the study. The study aims to assess the burden of

Uncontrolled Hypertension and its associated factors.

Name of the principal investigator: Dr. Derese Gizaw

Name of the organization: Tirunesh Beijing General Hospital or Ras Desta Damtew Hospita or

Yekatit 12 Hospital.

Name of the sponsor: St. Paul’s Hospital millennium medical college

This information form is prepared to explain the study you are being asked to join. Please listen
carefully and ask any questions about the study before you agree to join. You may ask a question
at any time after joining the study. The investigator is final year family medicine resident student

from St. Paul’s Hospital millennium medical college.

Purpose of the research project: I am hopeful that this research will contribute to identifying the

level of Uncontrolled Hypertension and its associated factors in public hospitals, in Addis Ababa.
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Procedure:If you are willing to participate in this project you need to understand and tick yes
agreement form, then after you will be filling investigator-administered questionnaire. Your

response will be kept confidential and no one will have access to your response.

Risk/discomfort: By participating in this research project you may feel that it has some
discomfort especially on wasting time about 30 minutes. I hope you will participate in the study
for the sake of the benefit of the research result. There is no risk in participating in this research

project.

Benefits: the information that you are going to give will help to know the burden of Uncontrolled

Hypertension and its associated factors in Addis Ababa.

Incentives/payment for participating: there is no incentive or payment to be gained by taking part

in this research.

Annex II: consent form

Burden of Uncontrolled Hypertension and its associated factorsin Addis Ababa, Ethiopia

The researcher is a resident at St. Paul’s Hospital Millennium Medical College and I am
conducting a research with the title given above. As part of my research processes I have
prepared a set of question to be answered by voluntary patients, which are meant only to
achieve the study objective. I am requesting you to respond honestly for interview questions.
By this I declare that the identity of any participant will be through randomly set code name
and will not be disclosed under any circumstance. The questionnaires take only 20-25
minutes to answer. Your participation is voluntary and you are kindly requested to answer
every question and you may stop at any time you want. So [ need your genuine cooperation.

If you need any clarification, do not hesitate to ask.

Would you be willing to participate?

If yes, proceed to answer the questions

If no pass to the next participant
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Annex III: Questionnaire in English language

General Information

Code No

Name of health facility 1

Name of data collector

Date of data collection

.TBGH 2.RDDH 3. YI12HMC

[ Det T Qi A venaliin Ol £ 4lan catioat

Part II. Hypertension—Self-care Act1V1ty Level Effects (H-SCALE) Items

201 | Medication usage: How many of the past 7 days did you:
™ L1“ai<°e‘‘izé?ﬁ‘r‘b‘lci‘cﬁ‘o’l‘i)”r‘é‘ssure pills? 0/ 1/2[3[4]5]6]7
102 I[.r'ﬁﬁ(e your blood pressure pills at the| sametime every day? 0[12|3/4|5|6|7
103 | IlISdxake the recommended number of trlMxﬂepressure pills2. Femalg| 1| 2|34 |56 |7
202 | Diet
How many of the past 7 days did you:
3.Divorced 4.Widowed
106 Occupation 1. Farmer 2. Civil servant
3. Merchant 4. Housewife 5. Other
specify
107 Current educational level 1. No formal education 2. Primary education (1-
8 grade)
3. Secondary education (9-12 grade) 4. College
and above
108 Monthly income ETB
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Follow a healthy eating plan? 0[12]3/4|5|6|7
Eat potato chips, salted nuts, or salted popcorn? 0[12|3/4|5|6|7
Eat pickles, olives, or other vegetables in brine? 01234 |5]6|7
Eat >5 servings of fruits and vegetables? 0[12|3/4|5|6|7
Eat store-bought or packaged bakery goods? 0[12|3/4|5|6|7
Salt your food at the table? 0[12|3/4|5|6|7
Add salt to food when you’re cooking? 0[12|3/4|5|6|7
Eat fried foods such as chicken, french fries, or fish? 0[12|3/4|5|6|7
Avoid eating fatty foods? 0[12|3/4|5|6|7
203 | Smoking: How many of the past 7 days did you
I. Smoke a cigarette or cigar, even just one puff? 0[12|3/4|5|6|7
204 | Physical Activity: How many of the past 7 days did you
I. Do at least 30 minutes total of physical activity? 0[12|3/4|5|6|7
II. Do a specific exercise activity (such as swimming, walking, | 0| 1| 2| 3[4 |5|6 |7
or biking) other than what you do around the house or as part of
your work?
205 | Alcohol: How many of the past 7 days did you
I. Do you drink alcohol? 0] 1)213(4|5|6]|7
IL. On a typical day that you drink alcohol, how many drinks do | 0| 1| 2| 3|4 |5|6 |7
you have
III. What is the largest number of drinks that you’ve had onany |0 1/ 2/ 3[4 |5|6 |7
given day within the last month
206 | Weight Management: In order to lose weight or maintain my
e 5 5 El e
€143 5 & §
v | A7 dun d
L. I am careful about what I eat. 1 2131415
IL. I read food labels when I grocery shop. 1 2131415
II1. T exercise in order to lose or maintain weight. 1 2131415
IV. I have cut out drinking sugary sodas and sweet tea. 1 2131415
V. I eat smaller portions or eat fewer portions. 1 2131415
VI. I have stopped buying or bringing unhealthy foods into my | 1 2131415
home.
VII. I have cut out or limit some foods that I like but that are not | 1 2131415
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good for me.
VIIL I eat at restaurants or fast food places less often. 1 2 415
IX. I substitute healthier foods for things that I used to eat. 1 2 415
X. I have modified my recipes when I cook. 1 2 415
Part III. Questionnaire related Social support
301 | How many people are so close to you that | 1. 2.1-2 [3.3-5 4. 5+
you can count on them if you have great | None
personal problems?
302 | How much interest and concern do people | 1. 2. 3.Uncert | 4. 5. A
show in what you do? None | little | ain Some | lot
303 | How easy is it to get practical help from | 1. 2. 3. 4. Easy | 5.
neighbors if you should need it? Very | Diffic | Possible very
difficu | ult easy
It
Part IV. Clinical values
Part IV.I.
401 | Frequency of appointment (months) 1.Every 1month 2. Every 2 months 3. Every 3
month
402 | Blood pressure check-up (months) 1.>2 times 2.[02 times
403 | Source medication coverage Health insurance,
Self-sponsored,
Free charge
404 | Number medication used Mono-therapy
Dual therapy
OTriple therapy
405 | Family history of HTN Yes 1.No
406 | Duration of treatment year
407 | Duration of HTN year
Addis Ababa March, 2025
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408

Comorbidity

Yes 2. No

409

Types of comorbidities

Diabetes mellitus

Chronic kidney disease

Myocardial infarction

Stroke

Dyslipedimia

Others................

410

Khat chewing

1. Yes 2. No

Part IV.1II to be filled by the examiner

411 | Blood pressure (BP) SBP mm/hg DBP mm/hg
SBP mm/hg DBP mm/hg
SBP mm/hg DBP mm/hg
412 | BMI 1.Weight Kg 2. Height Mt
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Annex IV: Questionnaire in Amharic language

AMPAL A/ B

heemC

P My +& 9N 9o

P a5 ANANGH IR

/B P mANANNT 7

1.

TBGH 2.RDDH 3. Y12HMC

[hea T 0 ahono® ansin v @ A s

1NN 7 0 A

nNea IlL.eegad*-P&n A7hNNN 228 omtF (H-SCALE)

201 | e eyt A MmeeIo hAét 7 $6% anm 9°7 PUAT
ALLTF: -
021 08Bt AL eTPy 2O 8A? A o ol1/2(34 [5]6]|7
103 I.g?;;mmm AP nw;n.m‘-*%é.i,zagﬁm 231415617
04 Hagwmfmm P—Lgocgt hia"#zmnhﬁ"ﬁ;@ 37 me Ot 2131415617
202 |AMITN:NAGT TS @ADITY PUAT ARLTF: -
30 +4 3 4.0NAF
106 o I.LACHh AR2C 2.2 YN F At 7§
3.9 08 4.PNTAMLET S5.AA BUAR
107 ALY PA@PFIUCT LCE M NG F9UCt P AP
pangan, p £/ 8 FA9UCH (1-8h&4)
3P UA+T 2B A9UCH (9-120&4)
4.hAZ AT NHE NAL
108 mCY e, e

Addis Ababa

March, 2025




44

MTMMEAMITNOPL EN+ANR? O(1{2(3 |14 |5|6|7
PETIFFTAN T PAMADH OLPHMPAMLTEAR ENAA? 0111234 |5|6 |7
NePammYy N PP +HEHS ATNARTT BNAA? 0112|134 |5|6]7
>5684849 AThAT 2NAX? O(1{2(3 |14 |5|6|7
Nk P+71 MRIRE FAT P 8N PCEFT ENAA? O(1{2(3 |4 |5|6|7
NPLN NZA NTTNP AL B LI+ ? 0|1]2(3 )4 |5]|6]|7
AN NTENAANT LH DL BT ? 01|23 |4 |5|6|7
NHEe* e+mNA AL 2T FTH meg> Ah PA 9N FY (012|314 |5(|6|7
£am N i?
PAN 92N F7 haeam ) & mN i ? 0/1]2(3]|4 5|67
203 [AJIS&TMemh: NAGFT TPTT N DT PUAT AhRLTF: -
LAJG Ao @ P O v ? 01|23 |4 |5|6|7
204 |ANARATPN LA NAGFT TPTT NI PUA NCTHPA: -
L nerh A 30 R¢PF AmPAL PhAhA  Ne* |0[1(2(3 (4 |5]|6|7
ATPNPARECTPA?
LA+ @ NPFrweo>me™ATL MU Ahd hdalPy e+APf [0 1(2(3 (4 |5(6]|7
PANA NET AT18NPA (AL PTT PAAC *H MEPANNNAT)
ABCT PA?
205 [AANA: N A6TTPT+ ®ADIY PUA: -
Ladnhd met+Pa? 0/1]2(3]|4 5|67
ILAADA N@OMMN T+ e +AME 71 927 PY QA ®MMF & MM ? O(1{2(3 |14 5|67
MLNAL®OC GNP NTHITOR ST hmmd he+do-aemp NH+ |0 1123 516 |7
o UL T @7
206 [ ANET Aaemmy: NNLTT Addy f @A NL+T AdMN$: - e = 4
€| x| < <
e |8 g
Sl
LhAPNA®T 7C Amy AU 1 213 |45
IL9cAe h1N P PINaALPTFT AT NA U 1 213 |45
. "Ne+7 Ay h LI AP+ PhAhd NetT ATPNen |1 213 (415
ARCIAU:
IV.ARC PNHNT ®NMT AT Mé il & MMt A & TP A U= 1 213 (415
V.70 ANAAL @2 met ANAAU: 1 213 |45
VIMT@PeAVr 9°INTF7T ML N d9H F P TI°MT A € TP A = 1 213 (415
VI. A7878 PPPOSTFDY 17C 97 A% P MEMPa> gognF7 |1 213 (415
h &P A U=
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VIOIN N #&T7+F @2PNEMT PINNFPF NNHT O AN N9 | 1 31415
IX.m§m@goanF75 Ngea ANF o1 7 CF A @b U= 1 31415
X. I NNEOHIENF LHPPINAHISEFEYT AAR LA U 1 3 1415
h&d IILAA UNEE &0 & ame
301 |97 PUA NPT NACAP 2C N> &CAN | L 2.1-2 3.35 4.5+
NAUFR FA% P4 FaCT hommpt |PAg
NAT Mr AR aohayaey £F A 49
302 |APF NPPFECTI@TTIC 97 PUA &ATF | 1. 2. 3. 4. 5. Ntk
AT RANYT T PAPA? PA® | R7R |ACIaIMT AT 8T
PaAUY AF
303 |N&AT NILNEF +aINER ACRF W7 TF | 1. 2. 3.2FA4A 4.4 A4 5.
Y PUA PAA T DY Nnmge | A nF n mge
ANT | 3¢ PAA
24
ned IV.NANLSZcAThUNIT JC P+PPHAATT
IV.I
401 | e ¢ mC 279970 I.ne 1mc 2.n? 204 3.n° 3m4
402 | P 2994t 9°C A% (N () 1.>27114 2.<214
403 [P @yt OMA4T Y P Mg aoey s
Peh heps
19 h&ep
404 | mP AL P PA @YY FF NHF AT ARY
FAT A RY *
ANt ARYT F
405 |PR_aLt P NtAN Fen AA 2.RA9D
406 | P hh T & 8 F h a0t
407 [P L4t &L 5 h o
408 |+28F NAF AA? AP 2. hEEAG
409 |P+28% NAF LY * pPhnc NhA
MCPNRL PNRAAT NASF
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PAaN Eghoe

ntch

PhANTCA aH N

410

et dng go

IVIL. mf € ®% N TML ¢ @M @ P THIPA

411 | Blood pressure (BP) SBP mmHg, DBP mmHg
SBP mmHg, DBP mmHg
SBP mmHg, DBP mmHg
412 | BMI 1.Weight Kg Mt
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